The aim of this study was to determine fruit yield of Oxycoccus palustris under the climatic and habitat conditions of northern Wielkopolska (the Greater Poland region), depending on the type of occupied plant community. Total fruit number and fruit weight as well as average cranberry leaf size were determined on 33 plots with an area of 1 m 2 , located on 7 peatlands. On the study areas, European cranberry produced crops from 9.2 up to 242.0 g m -2 , which gives 92-2420 kg ha -1 . It has been demonstrated that on the peatlands of northern Wielkopolska O. palustris reaches its generative and vegetative optimum in the communities of the class Scheuchzerio-Caricetea fuscae, in particular in the community Sphagno recurvi-Eriophoretum angustifolii.
INTRODUCTION
Oxycoccus palustris Pers. is an evergreen shrublet of the family Ericaceae with a wide range of occurrence. It occupies Sphagnum bogs of the Northern Hemisphere. As a commercial plant, it plays a special role in the Northern and Eastern Europe area as well as in Siberia. In Russia it is the most important species among all wild growing berry plants (G r oc h o w s k i , 1976; B o č and M a z i n g , 1988; P l o tn i k o v and Š m i d t , 1988). It is estimated Finland's average annual cranberry crops can be more than 20 million kg (R a a t i k a i n e n , 1988).
European cranberry fruit is used in the food and pharmaceutical industries. It is an excellent addi-tive to meat as well as juice drinks, jams, jellies, etc., are produced from it. Similarly to American cranberry -Oxycoccus macrocarpos (Aiton) Pursh, it contains large amounts of organic acids (including vitamin C) as well as pectins, flavonoids, anthocyanins and other active compounds (M u In Poland cranberry resources are limited, though this plant occurs across our whole country. Its stands are concentrated in the northern, southern and eastern parts of Poland: in Pomorze (Pomerania), Warmia and Mazury (Masuria), Górny Śląsk (Upper Silesia), the western Kielce region and the southern part of the Łódź region as well as in Polesie and the Lublin region (Z a j ą c and Z a j ą c eds. 2001). This species also belongs to shrublets frequently encountered on peat and transitional bogs of Wielkopolska (e.g. G ą b k a et al. 2007).
Research on cranberry fruit yield has not been conducted in Poland so far. Information on Oxycoccus palustris resources and its fruit yield, as well as on habitat conditions which determine them, come primarily from Russian peatlands (e.g. Š u t o v , 1985 ; N e k r a t o v a et al. 1986 ; Č e r k a s o v , 1988; P l o tn i k o v and Š m i d t , 1988; Ûd i n a , 1997; K u r l o -v i č and K o s i c y n , 2000). Many authors (e.g. R a jk o and S a u t i n , 1973; S n i g i r e v and H v e s ' k o , 1978; A l e k s e e v a , 1986; N e k r a t o v a et al. 1986; K o p o t e v a and K u p c o v a , 1997) point out that the productivity of this species is related to the peatland type and vegetation differentiation, as described according to the approach of the Russian school.
This paper attempts to determine fruit yield of European cranberry under the climatic and habitat conditions of northern Wielkopolska, depending on the type of occupied plant community (according to the Braun-Blanquet approach).
MATERIALS AND METHODS
The field study was carried out in September 2008 on 7 Sphagnum bogs located within the area of the city of Piła in northern Wielkopolska (Tab. 1). These were oligotrophic peat bogs (Tab. 1, sites 1-4) or medium fertile transitional bogs developing near humic lakes, advanced in the process of disappearance (sites 5-7). In accordance with the physico-geographical division of K o n d r a c k i (2002), these sites are situated in the macroregion of the Southern Pomerania Lakelands and they cover the southern part of the Gwda River valley.
33 study areas of 1 m 2 were established on the investigated peatlands. Plots of this size are commonly used to determine cranberry fruit yield (e.g. Š u t o v , 1985; Č e r k a s o v , 1988; K u r l o v i č and K o s ic y n , 2000). On each plot, all cranberry fruits were collected and 9 shoots of this species were sampled in a systematic way. The fruits were weighed and counted, and from the shoots one leaf was sampled for the measurement of leaf blade length and width. Additionally, 30 randomly selected fruits from each plot were weighed. A smaller amount of fruits (respectively, 18 and 21) was collected from two plots. In total, 969 fruits were weighed and the length and width of 297 cranberry leaves were measured. The study areas were set up in separate vegetation patches, at sites of the abundant occurrence of European cranberry as well as in different types of bog phytocoenoses. The designated plots were located at a distance of at least 10 m from each other (usually 20-40 m). A floristic inventory was conducted in each square, determining percentage species cover as well as the cover of the moss layer and total cover of all vascular plants, excluding Oxycoccus palustris.
The syntaxonomic classification of cranberry patches within the plots was made based on phytosociological relevés of the phytocoenoses on which the study areas were located. The nomenclature of phytosociological units followed a list of plant communities of Wielkopolska made by B r z e g and W o j t e r s k a (2001). 1969 (class Oxycocco-Sphagnetea) . On the study areas, the cranberry cover ranged between 10% and 90% (on the average 50%). The cover of other vascular plant species was from 5% up to 80% (on the average 40%). The moss layer was very well-developed, usually with the cover of 80-100% (Fig. 1) .
European cranberry showed large variations in fruit weight and leaf size (length and width). A large variability was also observed in fruit yield of this species: total fruit number and weight of fruits collected from the designated areas (Tab. 2). The variability in question was associated with phytosociological differentiation of the communities. In the transitional bog phytocoenoses of the class Scheuchzerio-Caricetea fuscae, total and average fruit weight, as well as average length and width of cranberry leaf blade, were statistically significantly higher than in the peat bog patches of the class Oxycocco-Sphagnetea (Fig. 2) . However, in the abovementioned groups of communities, no significant differences were found as regards total fruit number on the designated areas and the cover of Oxycoccus palustris on the patches (Fig. 2 ). At the plant association level, statistically significant differences were found for such cranberry traits as fruit weight and leaf size (Fig. 3) . It should be stressed that the percentage cover of cranberry, as well as of other vascular plants and the moss layer, had no impact on fruit yield of the species concerned (total fruit number and fruit weight as well as average fruit weight). But a clear correlation was found between the average weight of cranberry fruit on the study areas and the average size of its leaves (Fig. 4) . 
DISCUSSION AND CONCLUSIONS
On the study plots, European cranberry produced crops from 9.2 up to 242.0 g m -2 , which gives 92-2420 kg ha ) and habitat richness (Ûd i n a , 1988) also perform an important role. The study presented in this article shows that European cranberry produces better yields (higher total and average fruit weight) in the communities of the transitional bogs than in those of the peat bogs (Fig. 2) . Oxycoccus palustris fruit reaches the highest weight in the phytocoenoses of the types Sphagno-Caricetum rostratae and Sphagno-Eriophoretum angustifolii of the order Scheuchzerietalia palustris (Fig. 3) . R a j k o and S a u t i n (1973) as well as Alekseeva (1986) also indicate higher fruit yields of cranberry occupying mesooligotrophic habitats (transitional bogs) compared to oligotrophic peat bogs. ; thus, from the phytosociological point of view, it has its occurrence optimum in peat bog phytocoenoses. However, our study shows that European cranberry not only produces better yields, but also develops larger leaves in the transitional-bog, not peatbog, communities (Figs 2, 3) . Among the investigated communities of the class Scheuchzerio-Caricetea fuscae, cranberry had the lowest fruit yield and luxuriance in the patches with a predominance of Rhynchospora alba. These phytocoenoses developed in the complex of peat bogs which had an influence on the poor (oligotrophic) nature of the communities with White Beak-sedge. The luxuriant growth of vegetative and generative organs in Oxycoccus palustris growing on the transitional bogs most probably resulted from the greater richness of these habitats compared to the poor and strongly acid peat bogs (H á j e k et al. Nevertheless, the presence of different cytotypes in Oxycoccus palustris does not explain the morphological variability of this species. In the opinion of S u d a and L y s á k (2001), tetra-, penta-and hexaploid forms of European cranberry are very difficult to distinguish based both on their morphological features and data on their ecology, phenology and distribution. That is why they relinquished from delineating intraspecific units in Oxycoccus palustris. G u g n a c k a -F i ed o r (1986) included plants with fine leaves and fruit in the subspecies O. palustris Pers. subsp. microphyllus (Lange) Löve et Löve, whereas she distinguished large-leaved and large-fruited forms as a new variety O. palustris Pers. subsp. palustris var. macrophyllus Gug. The positive correlation, found during the study presented in this paper, between average leaf size and average fruit weight on the study areas is interesting in this context (Fig. 4) .
It seems that European cranberry forms differing in their leaf and fruit size are habitat-conditioned ecotypes; hence larger fruit and leaves in Oxycoccus palustris on the transitional bogs (Figs 2, 3) . It should be emphasised that Hagerup (1940) described specimens with shoots which had both fine and large leaves. In turn, G u g n a c k a -F i e d o r (1986) showed that in changed habitat conditions (after the transfer of portions of the population from 4 sites to another bog), the shape and size of cranberry leaves also undergo great changes. B o č a r o v and K u r l o v i č (1988) observed on drained peatlands cranberry with smaller, reddish-coloured leaves. An increase in cranberry leaf size was noted by Û d i n a (1988) after the application of mineral fertilisation on the bog.
In Central and Eastern Europe a standard research method for studying the vegetation of bog ecosystems is the synecological approach (M a t u s zk i e w i c z , 2005). Analysis based on the typological classification of vegetation has enabled us in this study to determine fruit yield of European cranberry depending on the community type in phytosociological terms. It has been demonstrated that on the peatlands of northern Wielkopolska Oxycoccus palustris reaches its generative and vegetative optimum in some communities of the class Scheuchzerio-Caricetea fuscae.
The relationship between the species composition of bog vegetation and habitat parameters (in particular, groundwater chemistry) and the determination of their effect on the biometric features of cranberry require further detailed research. The results of this type of analysis are being currently processed by the authors. The abovementioned research will allow abiotic requirements of Oxycoccus palustris to be identified more precisely and the optimum of this species in phytosociological terms to be determined more accurately.
